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More Than Ever Before 


It is with a sense of genuine pride that I address 
you by this means in my new assignment as Director 
of Civil Engineering. This pride comes from many 
years of knowing and working with Air Force Civil En- 
gineers, and from the recognition that we are a truly 
dedicated and professional force. I look forward to a 
continued close working association with each of you 
on the Air Force Civil Engineering team. 

Looking ahead, I realize that the problems before 
us have not diminished; in fact, they promise to be- 
come larger and more complicated than ever before. 
Our declining manpower structure sandwiched 
between the constraints of reduced operating budgets, 
aging facilities and unyielding mission responsibilities 
drives this reality home with emphasis. Further, we 
are now coping with other major issues such as the en- 
ergy shortage, encroachment, the environmental is- 
sues and accelerating cost growth. What is unique 
about these issues is the sobering fact that they are 
not only major concerns that affect the Air Force, they 
are also very definite concerns to each and every one 
of us because they affect our personal and private lives 


as citizens of this nation. 
There is no question that the job ahead will be dif- 


ficult. We know some of the problems, others are sure 
to develop. For now and tomorrow, our response must 
continue to be a motivated, determined thrust of civil 
engineering talents and skills for solutions to these 
problems and effective support for our commanders. 
We must exercise our technical capabilities and mana- 





gerial abilities more than ever before to streamline op- 
erations and to eliminate non essential functions. In 
the face of directed staff reductions and decentraliza- 
tion of responsibilities, we must remain constantly 
alert to the needs of the Air Force. Success depends 
on our ability as Air Force managers to gain maximum 
effectiveness and utilization from our every resource. 
This challenge demands professional civil engineering 
at its best. 

In deference to the problems I have mentioned, I 
do sense a renewed confidence in Air Force Civil En- 
gineering—confidence that we can cope with these 
and other demanding responsibilities that come with 
the job. I believe that today we are providing better 
and more responsive civil engineering support than at 
any time in the past. Further, concerted efforts are un- 
derway to reduce paperwork and simplify our manage- 
ment techniques; we are giving our fuil attention to 
budgetary and economic matters, and we have taken 
the initiative in dealing with those most difficult prob- 
lems of energy, environment, and community rela- 
tions. These professional attitudes and our determina- 
tion to remain responsive to the needs of our comman- 
ders must continue because the very future of the Air 
Force may well hang in the balance. We all have a sig- 
nificant part to play, and with dedication, confidence 
and imagination we can hold this respected position on 
each commander’s staff. 

This is the first time I have had the opportunity to 
use this publication as a method of communicating 
with you. I intend to make use of it in the issues to 
come. From time to time, I will discuss with you and 
alert you to the current trend of activities, of what 
must be done—and what is expected—to get the job 
done. And by the same token, my staff and I will wel- 
come your effective applications and constructive sug- 
gestions for making Air Force Civil Engineering an 
even stronger, more professional force. 

Let’s get on with it! 


AFh02 3 GMs 


BILLIE J. MCGARVEY 
Major General, US Air Force 
Director of Civil Engineering 
Headquarters US Air Force 
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Brig Gen Robert C. Thompson be- 
came Deputy Director of Civil En- 
gineering, Deputy Chief of Staff, 
Programs and Resources, Head- 
quarters US Air Force on 1 May 
1974. 

In moving up to the number two 
position in civil engineering, Gen- 
eral Thompson brings notable cre- 
dentials to his new job. Since mid 
1971, he has served as Deputy 
Chief of Staff for Engineering and 
Services at Headquarters US Air 
Forces in Europe (USAFE), Ram- 
stein, Germany, and prior to that, 
has had extensive experience in as- 
signments at numbered Air Force 
and major command levels. 

While in his position at USAFE, 
this publication had occasion to in- 


quate resources of money and man- 
power. He responded: 

‘*We need to improve work force 
productivity; improve and simplify 
management procedures; reduce 
paper work, red tape and reports; 
and increase our emphasis on man- 
agement training. These are all 
measures we must consider in com- 
pensating for dwindling resour- 
ces.” 

General Thompson was born in 
Altoona, Pennsylvania, 3 July 1920. 
He received his bachelor of science 
and master of arts degrees from 
the University of Maryland. 

His military career began when 
he enlisted in the US Army in 1942, 
and by early 1944, he graduated 
from Officers Candidate School. Af- 
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terview him concerning his convic- 
tions on the future of Air Force Ci- 
vil Engineering. The resulting 
article, published in August, 1972, 
indicated that he advocates com- 
prehensive management of base 
support resources, and because of 
that conviction, he was able to 
bridge the gap between the various 
activities under his guidance and 
the people who worked for him—to 
the benefit of all. 

One particular quote from that 
article is reproduced here, to show 
what guidelines he may follow in 
gearing up for the challenges that 
lie ahead. He was asked what the 
Air Force Civil Engineer manager 
must do to offset the lack of ade- 


ter commissioning as a second lieu- 
tenant, he was assigned to the Spe- 
cial Weapons Test Group at Wen- 
dover, Utah, where he served as 
Post Engineer and Test Range Of- 
ficer until he was relieved of active 
military duty in early 1947. 

By late 1948, he returned to ac- 
tive duty and was assigned to 
Okinawa as the Post Engineer and 
Headquarters Commandant for the 
US Army Quartermasters Group. 
He returned to the US in early 
1950, and was assigned to Lowry 
AFB, Colorado, as Chief, Opera- 
tions Office, 341Sth Technical 
Training Wing. 

In July 1955, he was transferred 
to the Joint US Military Group, 


Spain, where he became Chief of 
the Management Division, Direc- 
torate of Construction, engaged in 
construction of Air Force and Navy 
bases throughout Spain. In Sep- 
tember 1959, General Thompson 
attended Air Command and Staff 
College at Maxwell AFB, Alabama, 
and upon graduation, was assigned 
to Headquarters US Air Force, as a 
Facilities Programming Officer in 
the Office of the Deputy Chief of 
Staff, Research and Development. 
In July 1965, he was transferred to 
the Air Force Western Test Range, 
Vandenberg AFB, California, as 
Chief of Programs and Operations 
Division. 

In December 1966, General 
Thompson was assigned to Head- 


quarters 7th Air Force, Vietnam, 
serving as Chief, Programs Divi- 
sion, Office of Deputy Chief of 
Staff, Civil Enginering. From Jan- 
uary 1968 to April 1970, he served 
as Deputy Chief of Staff, Civil En- 
gineering, 8th Air Force, Westover 
AFB, Massachusetts, and was 
transferred in April 1970 to 2nd Air 
Force at Barksdale AFB, Louisiana, 
where he served in the same capac- 
ity. 

From July 1971, until his recent 
reassignment to Headquarters US 
Air Force, he served as Deputy 
Chief of Staff for Engineering and 
Services, Headquarters USAFE. 


(CE) 
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A community and land use process which will reach into 


all phases of Air Force community life will thrust the Air 
Force Civil Engineer into the forefront of an effort designed 
to create and maintain quality working and living environ- 
ments. Air Force Civil Engineering is at the threshold of... 


A New Order of Thines 


by Lester H. Henriksen and Ist Lt Gary D. Vest 





‘*There is nothing more difficult to carry out, nor more dangerous to handle, than to initiate a 
new order of things. For the reformer has enemies in all who profit by the old order, and only 
lukewarm defenders in all those who would profit by the new order. This luke-warmness aris- 
es partly from fear of their adversaries, who have the law in their favor; and partly from the 
incredulity of mankind, who do not truly believe in anything new until they have had actual 


experience of it.’’ 


Aix Force Civil Engineering is at the threshold of 
‘“‘a new order of things.’’ The situation is unique. In 
Air Force history no similar set of peacetime events or 
circumstances have ever combined to make such great 
demands or offer such high rewards. This new order is 
a process and a state of mind. It will require signifi- 
cant changes in practice and principle to merely with- 
stand the pressures which are being, and will continue 
to be, exerted by the Congress, the President, the 
Courts, the Siates, the public and the people who are 
the Air Force. The key to capitalizing on this unique 
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Machiavelli in The Prince (1513) 


opportunity is to initiate an internal change process 
which will move even faster—and ahead of these out- 
side forces. 

The new order is comprehensive community and 
land use planning, a process which will reach into all 
phases of Air Force community life. It will thrust the 
Air Force Civil Engineer into the forefront of an effort 
designed to create and maintain quality working and 
living environments, and simultaneously provide de- 
fensible positions for instailation commanders in deal- 

. cont'd next page 
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A New Order cone 


ing with local civil agencies. The central issue is peop-' 


le and socio-economic conditions as they affect—or are 
affected by—the primary mission of the Air Force. 

Community and land use planning is not tradition- 
al base master planning. It includes base master plan- 
ning as well as airport environs land use planning, site 
selection, environmental protection, residential im- 
provements, community facilities, parks and open spa- 
ces, and other community functions. It is not a product 
but rather a process which produces products. 

The first installment of this process was initiated 
in October 1973 by the Air Force Chief of Staff, when 
he dispatched a letter entitled ‘‘Land Use Planning to 
Counter Encroachment.’’ In the letter, General Brown 
said, ‘‘Over the past few years, the problems of air- 
field encroachment, noise, pollution and related fact- 
ors have made it necessary that the Air Force take the 
lead in the area of land use compatibility planning. As 
a result, we have become involved in comprehensive 
community planning which goes beyond the base 
boundaries.”’ 

Shortly thereafter, Phase I of a multi-phase Air 
Installation Compatible Use Zone (AICUZ) program 
was released to the field. It employs comprehensive, 
‘State of The Art’’ planning principles and practices 
involving more than 10 functional areas of the Air 
Force organization. This program, for the first time, 
requires the use of a coordinated planning process de- 
signed to achieve compatible land use around military 
installations. Eventually, a much broader community 
planning process (of which AICUZ is a part) will re- 
sult. It will take into account all aspects of community 
or base life. The goal is thoroughly satisfactory com- 
munities, the kind that are consistent with the needs, 
purposes and aspirations of their inhabitants. 

This emerging concept of Air Force community 
planning is civil engineering’s specific response to 
many diverse forces from many areas. In particular, it 
addresses the impact of civil legislation on the civil en- 
gineering charter to plan-build-and-maintain. Simply 
put, the national mandate to plan and communicate, 
expressed in the National Environmental Policy Act 
(Office of Management and Budget Circular A-95), the 
Noise Control Act of 1972, and the proposed National 
Land Use Policy and Planning Assistance Act, indispu- 
tably establishes the requirement for Air Force in- 


LESTER HENRIKSEN is a Community 
Planner, Planning Task Force, Direc- 
torate of Civil Engineering, Headquart- 
ers US Air Force. He received his bach- 
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from the University of California, Berk- 
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volvement in planning matters at all levels of govern- 
ment. 

The planning concepts currently in general use 
throughout the country which form the basis of these 
and other contemporary efforts will be the foundation 
of Air Force community and land use planning. 
Instead of fragmented, problem oriented responses, 
there will be anticipatory processes incorporating the 
motto ‘‘Planning is having the answer before the ques- 
tion is asked.’’ Community land use planning will be- 
gin to be accomplished in a manner similar to the de- 
velopment of a new weapons system. There will be 
Critical Path/PERT programs incorporating phases of 
survey, analysis, alternative generation, evaluation, 
selection, testing, implementation and continual evalu- 
ation. 

The planning process will include the recognition 
of all community forces from detailed analysis of insti- 
tutional and individual goals to complete evaluation of 
natural environmental factors to the provision of social 
services. Facilities, programs and land usage will be 
responsive to demographic factors, health needs, 
transportation requirements and law enforcement. It 
will bring together all aspects of community life in a 
coherent improvement effort. When this ‘‘state of 
process’”’ is achieved, the Air Force will be in step with 
prevailing and emerging national concepts of 
maximum intergovernmental coordination, extra-terri- 
torial planning consciousness, greater people involve- 
ment and concern, and rejection of traditional philoso- 
phies. And the Air Force base (community) will as- 
sume its place in the regional ‘‘Ecosystem.”’ 

The future ethic inherent in this philosophy will 
produce a civil engineering leadership role unequaled 
in the past. Top quality products will emerge in the 
form of programs like AICUZ, community renewal, en- 
vironmental land use plans, and people oriented facili- 
ties and services. Greater economies in operation, 
maintenance and construction will be realized. 

Such an order of things will not just happen. It 
must be generated and accomplished from within the 
civil engineering organization. To do it takes an 
up-to-date state of mind, an appreciation of the uncon- 
ventional as well as conventional, and the strategies 
and plans-for-plans that accompany any unusually suc- 
cessful effort. P 

On Plan Implementation, Machiavelli said this: 
‘*Any plan that does not carry with it its own plan for 
implementation is worthless as a plan and should 
therefore, be abandoned.’’ (CE) 


LIEUTENANT VEST is a Land Use/Air- 
port Planner, Planning Task Force, Di- 
rectorate of Civil Engineering, Head- 
quarters US Air Force. He holds a mas- 
ter’s degree in urban planning from the 
University of Washington and a bache- 
lor’s degree from the University of 
Idaho. He is an Associate member of 
the American Institute of Planners and 
a member of the American Society of 
Planning Officials. 
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‘Tneonghont history the military engineer/planner 
has been a builder of cities and a planner of land. 
Through his work he has often set the pace for others, 
established the principles and accomplished the im- 
possible. From the Roman city builders to the Air 
Force Civil Engineers of today, we can trace a history 
of environmental appreciation and unparalleled accom- 
plishment. 

The Air Force, for the most part, has been able to 
confine its land use planning and community building 
to the area within the installation boundaries. This 
practice is now a thing of the past because the military 
city is now being viewed as part of a geographic reg- 
ion. In the spirit of the Roman city builder, Air Force 
Civil Engineering has taken the lead in the subject of 
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strives for achievement of compa- 
tible land uses around military in- 
stallations, with a keen awareness 


of protecting and promoting the 


health, safety and general welfare 
of the populous. 


by Ist Lt Gary D. Vest 


airport environs land use planning. The program is 
called Air Installation Compatible Use Zone (AICUZ) 
and it is making a major contribution to the national 
environmental improvement effort. 
Several months ago, new policy guidance initiated 
a refined AICUZ concept and planning process. It is 
based on the ‘‘Greenbelt’’ concept of 1971 and the in- 
itial AICUZ of 1972 but it is quite different in scope 
and practice. This new AICUZ utilizes sound land use 
planning principles and the Air Force experiences of 
the last several years. The new program has its own 
vocabulary of terms such as land use planning, land 
use compatibility, Composite Noise Rating, Noise Ex- 
posure Forecast, flight patterns, flight profiles, reas- 
cont'd next page 
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onableness, litigation, community plan, citizen re- 
sponse, strategy, comprehensive, accident zones, zon- 
ing ordinances, encroachment plans, social reconnais- 
ance, growth inducers, socio-economic impact, and en- 
abling legislation. These and other terms will be used 
many times by commanders, civil engineers, opera- 
tions personnel and others who will be actively in- 
volved in preparing and implementing the AICUZ pro- 
gram. 

AICUZ is a concept which strives for achievement 
of compatible land uses around military installations. 
Air Force policy is to achieve this compatibility by 
means of a land use planning and zoning process car- 
ried out through appropriate enabling legislation at 
the state level and ordinance enactment at the local le- 
vel. The system used for determining compatibility 
embodies a method of projecting, mapping and defin- 
ing aircraft noise and accident hazard areas in the air- 
base environs. 

There is little dispute about the requirement for 
this program. Past base closures or the curtailment of 
flying attest to the impact of urban encroachment. Civ- 
ilian aircraft crashes at Midway Airport in Chicago and 
other locations further justify the need to prevent en- 
croachment in critical hazard areas. The health and 
psycho-social impacts of noise were recently affirmed 
by the courts in the Los Angeles area. 

The standards use 4 in the development of this re- 
fined program included a keen awareness of what it 
really means to protect and promote the health, safety 
and general welfare of the populous. The criteria of 
reasonableness and comprehensiveness served as 
guidelines in evaluating all aspects of the planning ap- 
proach. Planning objectives were defined and critical 
questions were asked. What is the policy basis for 
AICUZ zoning? How should the size and shape of the 
AICUZ be determined? Is it arbitrary? How should the 
AICUZ be divided into manageable parts? What sys- 
tem of land use standards should be used? What kinds 
of implementation strategies should be employed? 

The initial phases of this research and implemen- 
tation effort produced a set of policies suitable for lo- 
cal government adoption which take into account the 
factors of public health, safety and welfare. These pol- 
icies firmly establish the need for airport environs land 
use plans and the requirement for appropriate ordin- 
ances and enabling legislation. Certain uses within 
portions of the airport environs are recognized as be- 
ing incompatible. Noise is identified as a health haz- 
ard, accident potential as a safety hazard and both are 
recognized as key planning elements. Perhaps the 
most important factor is the recognition of the need for 
a planning process in which airport compatibility fact- 
ors are only part of the considerations. 

AICUZ has been tested in several parts of the 








United States. The implementation process has been 
different in each locality but the result has been the 
same—the prevention of new incompatible develop- 
ment. It is important to note that these positive efforts 
have not yet produced comprehensive AICUZ zoning 
ordinances even though the programs are working. 
When a base and community have a cooperative effort 


and a quality land use plan to work from they can suc- 
cessfully handle rezone requests (which are inevita- 





THEN: Lowry AFB, Colorado is shown in the early 1940s. 
Land around the base is noticeably clear of construction. 





1930s: A military bi-plane flies over Randolph AFB, Texas. 
The area around the base is relatively free of encroachment. 


ble). In many cases, the AICUZ effort will focus on the 
maintenance of existing zoning instead of the enact- 
ment of new ordinances. 

An excellent example of this approach is Williams 
AFB and Luke AFB in Maricopa County, Arizona. It 
was here that the planning concepts embodied in the 
new AICUZ methodology were first presented to the 
public in a December 1972 document entitled ‘‘Air In- 
stallation Compatible Use Zone: A Propesal for Com- 
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patible Land Use Regulation Adjacent to Williams 
AFB and Luke AFB in Maricopa County, Arizona.’’ 
This report and the concept have been received very 
well at both the local and state levels in Arizona. The 
AICUZ proposal was used by Maricopa County as the 
basis for denying several rezones for incompatible de- 
velopment of tract near the base located in high noise 
and hazards zones. One rezone application had been 
pending for over a year. 











NOW: Lowry AFB today is closed to all flying operations. 
The base is almost surrounded by businesses and homes. 





1970s: This aerial photo reveals the amount of commercial 
and residential construction near Randolph Air Force Base. 


Because Williams and Luke AFBs are within the 
same political jurisdiction, personnel from both bases 
and the major commands (Air Training Command 
[ATC] and Tactical Air Command [TAC]) agreed to 
work AICUZ jointly. Substantial community and inter- 
governmental relations efforts have been the rule in 
this effort and will continue indefinitely. 

In March 1973 the concept was again presented to 
the public in a report published in San Antonio, Tex- 
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as. The report, the Randolph Airport Environs Study, 
was prepared by the Randolph Community Council, 
which included the Randolph AFB Wing Commander, 
ATC representatives and public officials from five mu- 
nicipalities and the County. The report incorporated 
the new AICUZ concept and is now serving as the bas- 
is for land use planning around Randolph AFB. It is al- 
so being considered for application at civilian airports 
in the San Antonio area. 

The key elements in the Randolph AFB AICUZ 
program are a quality plan, active commander involve- 
ment and an effective, on-going community relations 
effort. The Randolph Airport Environs Study effort 
began in July 1972. During its preparation there was 
maximum involvement and input from community, 
base and major command personnel. By the time it 
was published the communities were well prepared to 
begin substantive implementation. In August 1973, 
one local municipality rendered a decision favorable to 
Randolph AFB, based on this plan. 

In mid 1971, a developer proposed a major resi- 
dential development within a mile and a half of the 
threshold on the extended centerline of the Offutt 
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AFB runway. The city of Bellevue at first approved the 
development even though Air Force officials pointed 
out the noise and hazard problems. When Strategic 
Air Command general officers launched an intensive 
rebuttal effort, using the refined AICUZ methodology, 
the city withdrew approval of those areas within high 
noise and critical accident hazard zones. A cooperative 
process is now addressing other areas near Offutt 
AFB. 

Response to the AICUZ concept and methodology 
has not been confined to the areas adjacent to Air 
Force bases. A paper discussing the AICUZ methodol- 
ogy entitled ‘‘Protecting Airports and Their Neighbors 
Through The Environmental Land Use Planning Pro- 
cess’’ has been the basis for several other reports and 
documents and has received limited distribution 
throughout the country. The contents of this report 
have been incorporated into an Environmental Protec- 
tion Agency study published in July 1972 entitled ‘‘Re- 
port on Military Aircraft and Airport Noise and Oppor- 
tunities for Reduction Without Inhibition of Military 
Missions.’’ In its summary to Congress, EPA spoke 
favorably of the AICUZ concept described in this 
report. cont'd next page 











This aerial view of an Air Force base in Texas, taken in 1971, shows the concentrated amo 
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This concept has also been published by the 
American Bar Association in Planning, Environmental 
Science and Aviation. 

At the state level, the Washington State Land 
Planning Commission has identified the importance of 
the AICUZ concept. In its report to the state legisla- 
ture on state land use planning the commission said: 
“Recognizing the critical nature of urban encroach- 
ment on airport operations, the United States Air Force 
has developed the Air Installation Compatible Use 
Zone (AICUZ) concept. The purpose of AICUZ is to 
delineate land use districts and standards of use com- 
patibility for land areas impacted by aircraft opera- 
tions—considering the hazards of accidents and dam- 
age caused by excessive noise levels. 

‘The AICUZ policies could serve as a standard by 
which all future airport land use planning and zoning 


actions are evaluated.”’ 
Several states have also considered AICUZ legis- 
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in California, taken in 1972, reveals the sizeable growth of the commun 
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latively. The Alabama legislature recently passed 
AICUZ enabling legislation for the Craig AFB envir- 
ons. In Texas, the House of Representatives acted fav- 
orably on an AICUZ Enabling Act although the Senate 
adjourned before acting on the bill. A similar bill was 
introduced in the current session of the Arizona State 
Legislature. As of this writing, it is pending. 

The modern Air Force Civil Engineer, like his an- 
cient counterpart, the Roman city builder, is setting 
the pace for others. The acceptance and use of the 
AICUZ concept and methodology is indicative of this 
process. AICUZ is complex and demanding. Its suc- 
cess will be measured in terms of years of continued 
airfield operations. The commitment by civil engineer- 
ing, legal, information, operations, other personnel 
and commanders will be substantial. There are no 
easy ways to save multimillion dollar installations. It is 
readily apparent that success is worth the commit- 
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ity around the base. . 
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Information published here is designed to keep civil 
engineering personnel aware of late developments 
and significant trends within the career field. 
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FY 1976 MILITARY CONSTRUCTION PROGRAM GUIDANCE --Issued 8 March 1974, guidance 
for the FY 1976 MCP stresses continued emphasis on projects to protect the environ- 
ment and encourages special efforts to insure that facility proposals are consis- 
“a tent with programs for conservation of energy. Projects to upgrade and modernize 
Sac existing utility plants and systems were identified as requirements which may be 
Submitted outside the command dollar ceiling. Deadline for command submittals has 
been set for 24 June 1974. 






































FROM MANUALS TO REGULATIONS--As a result of a policy change within AF/DAPC, 
all Air Force manuals are being converted to Air Force regulations. AFM 85-1 
will be changed to AFR 85-1 when the upcoming revision is published on or about 
1 June 1974, Significant changes include the combination of EMP and RWL into a 
Single system; the Recurring Maintenance Program; the elimination of the 15 percent 
MC limitation for any one cost center; addition of procedures to establish con- 
troller positions on the UDL; and a new Service Call follow-up system. Also, 
AFM 89-1 will be published as AFR 89-1 in the near future. 





ENERGY CONSERVATION PROGRAM--A 10 percent total energy reduction was attained 
in the installation facilities area during the first half of FY 1974. To meet 
the new DoD 15 percent world-wide objective, we all must continue the significant 
achievements of command and field elements. The December reduction of 19 percent 
is most encouraging; however, we must not lose momentum as overseas installations 
are integrated into the Air Force facility conservation program. 











FY 1975 FAMILY HOUSING PROGRAM--Expenditures totaling $412.5 million are 
expected during execution of the FY 1975 housing program. Of this, $87.3 million 
is for construction of 2,200 new housing units, improvements to 3,221 units, and 
200 new mobile home spaces; $240.9 million for O&M of the Air Force inventory, 
and $84.3 million for debt payments on Wherry and Capehart units. The FY 1975 
estimate exceeds FY 1974 by $28 million, or 7.3 percent. 

















GAS AND WATER LEAK SURVEYS--AFM 91-6 and AFM 85-13 delineate requirements for 
annual gas and water leak surveys. The current energy crisis makes these surveys 
even more important than in the past. A recent survey at an installation detected 
scores of leaks in the underground natural gas lines. At another base, a water 
leak survey located leaks estimated to total over 300 gallons per minute. 








. ARMY-NAVY EXCHANGE OFFICER PROGRAM--This program was established to provide 
' career broadening and unique military engineering experience for outstanding 
captains and majors. Officers may volunteer by means of the Special Duty Assign- 
ment preference section, AF Form 90, or by contacting PALACE BLUEPRINT for 
further information. 
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CENTRAL SUPERVISORY CONTROL SYSTEM--A contract to install the first Air Force 








base-wide supervisory control system was awarded in February. The system will be 


installed at Luke AFB, Arizona, as a prototype system for in-service test and 
evaluation. It will monitor and control the air conditioning and heating systems 


in 55 buildings as well as water, sewer and electrical utility systems from a 
central console. The project will be completed in December 1974. 


FY 1974 MCP CONTRACT AWARD GOALS--Ambitious goals have been established for 


placing the FY 1974 MCP under contract: 75 percent of the program by 30 June 1974 
and 100 percent by 31 December 1974. The increased emphasis is being placed on 


these goals by The Secretary of Defense. 








NEW DESIGN PROCEDURE AVAILABLE--The Air Force Weapons Laboratory, Civil En- 
gineering Research Division, 1s now publishing a design procedure for continuously 
reinforced concrete pavements for airfield use, including overlays. The report 
will contain a set of guide specifications and is available from AFWL/DEZ-P, 


Kirtland AFB, New Mexico 87117. 








LEASED HIGH RISES IN GERMANY--Air Force recently accepted the first of three 
48-unit high rise leased family housing buildings near Ramstein AB, Germany. Al] 
144 units are expected to be occupied by mid-autumn. The three and four bedroom 


quarters are assigned on a BAQ forfeiture basis. 








BURIED EXPLOSIVES--A number of fragmentation bombs were recently found buried 
within an old demolition range at an installation. There was no record of their 
existence. If actual or suspected areas containing buried explosives exist on 


an installation, annotate their location on the appropriate master plan tabs and 
report it to AFISC/SEV, Norton AFB, California 92409. 


MANAGEMENT INFORMATION SYSTEMS STEERING COMMITTEE--The next meeting of this 
Committee is to be held during the week of 20 May 1974 at Gunter AFS, Alabama. 
Theme of the meeting is "Use and Understanding of BEAMS." 











FIRE VEHICLE MAINTENANCE--Incorrect use of Force Activity Designators and 
priorities has resulted in a noted increase in fire vehicle deferred maintenance 
items. Compliance with AFM 77-310, Vol II, and TO 00-20B-5 should be continually 
emphasized to assure correct ordering of deferred parts for fire fighting vehicles. 








FY 1975 MCP DESIGN GOAL--The Air Force goal of completing design of the FY 
1975 MCP has recently been changed. New targets are 75 percent by 1 September 1974 
and 100 percent by 15 October 1974. 











DRY CHEMICAL EXTINGUISHERS--will soon be available within the Air Force. TA 
490 will include several types and sizes, and allow fire chiefs a wider selection 
of extinguishants for special hazard protection. This move will also ease the 
coming changeover of chlorobromomethane to less hazardous extinguishing agents. 





REVISED AFR 91-1--Operating and Maintaining Air Force Family Housing, AFR 91-1, 
has been revised to incorporate a number of minor changes in DoD policy. An ex- 
anded list and description of occupant responsibilities is included, along with 
revised format for the base family housing brochure. 





EDUCATION-WITH-INDUSTRY--EWI is a 10 month, non-degree granting education 
program conducted by selected industrial organizations. Programs are selected to 
meet specific requirements of Air Force Civil Engineering. FY 1975 programs cover 
construction, design, industrial cathodic protection and land/regional planning. 
Those interested should contact their local Education Office or PALACE BLUEPRINT. 
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IDENTIFY!I NG cont'd 


Research efforts to find the best method to evaluate 
the slipperiness of Air Force runways have been un- 
derway since 1969-1970. At that time, the Civil Engi- 
neering Division of the Air Force Weapons Laboratory 
(AFWL) participated with the National Aeronautics 
and Space Administration (NASA) in Project Combat 
Traction which showed that the James Brake Deceler- 
ometer (or inspection decelerometer) that had been 
used to measure runway skid resistance for years, was 
an unsatisfactory instrument. 

Unfortunately, results from use of the instrument 
were inconsistent. Depending on the driver of the ve- 
hicle on which the instrument was mounted, the char- 
acteristics of the vehicle itself, and the techniques 
used in making the test, RCR values varied over a 
wide range. Since pilots constantly use the RCR value 
of the runway to compute the expected stopping dis- 
tance of aircraft, it therefore was obvious that a better 
method of measuring skid resistance properties was 
required. 

The AFWL undertook research in 1970 to evaluate 
the most promising systems available for measuring 
skid resistance. Two primary systems were selected 
for evaluation: 

¢ The Diagonally Braked Vehicle (DBV) which was 
initially conceived by NASA in Project Combat Trac- 
tion. AFWL purchased a specially built station wagon, 
and modified it with a diagonal braking system (diag- 
onally opposite wheels are braked while the other two 
roll free). The DBV was used to measure the stopping 
distance on dry pavement and on the same pavement 
artificially wetted under controlled conditions; the 
ratio of the wet stopping distance to the dry stopping 
distance (stopping distance ratio or SDR) was a meas- 
ure of the skid resistance properties of the pavement. 

* The British developed Mu-Meter which is a trail- 
er mounted unit with two toed-out wheels fitted with 
smooth tires. The AFWL also purchased a Mu-Meter 
for evaluation. As the trailer is towed along at a speed 
of 40 MPH, a bordon tube senses the force between 
the two wheels and this force is translated into the co- 
efficient of friction registered continuously on record- 


ing paper. 


The Mu-Meter evaluated by AFWL. 
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During the testing of the two pieces of equipment, 
considerable data was gathered and a standard testing 
procedure was developed. Research pointed toward 
certain values of skid-resistant properties and coeffici- 
ent of friction which defined the hydroplaning poten- 
tial of pavement surface. It was obvious that the re- 
search work represented a significant advance in the 
art of identifying hydroplaning potential. 

Late in 1972, AFWL responded to six requests 
from SAC and nine requests from USAFE to evaluate 
the skid resistance properties of runways at their res- 
pective installations. Evaluation teams returned to 
AFWL with data to be analyzed. It was apparent that 
manual methods previously used to analyze data 
would take too much time. 

As work progressed on data reduction for prepar- 
ation of preliminary reports, plans were simultaneous- 
ly made to turn over an operational skid resistance 
testing system to the Air Force Civil Engineering Cen- 
ter so it could begin an Air Force wide program of 
identifying runways requiring corrective action to im- 
prove skid resistance characteristics. The aim was to 
give the Center as complete a package as possible, in- 
cluding equipment, standard procedures for testing, 
etc. The time-consuming manual method of reducing 
data and plotting curves did not fit into the scheme as 
a desirable component of such a package. 

Work therefore was started to computer-process 
the data gathered at the six SAC bases and the nine 
USAFE bases. As data was coded for entry onto com- 
puter cards, it was obvious to AFWL personnel that 
many hours could be saved simply by recording the 
data in the correct format initially—when it is 
gathered in the field. Development of this idea result- 
ed in preparation of a number of standard forms for 
data collection, carefully prepared so that they could 
go to a keypuncher for direct entry onto cards. A com- 
puter program was developed that reduces, analyzes 
and prints out all results of the standard AFWL skid 
resistance test (including plots of pertinent data). As 
an added feature, the program was developed so that 
it produces a written report of the test performed. All 
that is required of the test conductor is the preparation 
of a drawing showing the layout of test sections and 
the writing of any discussion, conclusions and recom- 


The Diagonally Braked Vehicle evaluated by AFWL. 
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Figure 1: Typical Curve Generated by Computer Program. 











mendations he may want to make after examining the 
output produced by the computer. 

Since an overall rating of the skid resistance prop- 
erties of the runway tested is the desired end product, 
the computer program is designed to provide this in- 
formation for each distinct part of the runway (e.g., 
rubber-coated touchdown areas, the center portion 
where brakes are applied, and the edge where little or 
no traffic has passed). A number of data points meas- 
uring the co-efficient of friction and the SDR are gath- 
ered in each test section and are plotted versus the 
elapsed time after application of a standard amount of 
water. A smooth curve is passed through these points 


MAJOR BALLENTINE jis Chief, Pave- 
ments Research Group, Civil Engineer- 
ing Research Division, Air Force 
Weapons Laboratory, Kirtland AFB, 
New Mexico. He earned his bachelor’s 
degree in civil engineering from 
Purdue University, and his doctorate in 
civil engineering from the University of 
Texas. He is a registered Professional 
Engineer in Massachusetts. 





by the computer plot routine, using statistical 
least-squares methods. Figure 1 shows a typical 
computer-generated plot. The values of the co-efficient 
of friction and the SDR along this smooth curve at 
specific elapsed times after wetting provide a measure 
of the overall skid resistance properties of the pave- 
ment, and a means for comparing the properties of 
one pavement to another. Thus, the element of 
personal judgment is removed from the analysis of 
data and the computer provides standard information 
about each runway. 

Skid resistance test equipment, a manual detail- 
ing procedures for the standard AFWL test, and the 
computer analysis package for reduction of data and 
preparation of a written report were turned over to the 
Civil Engineering Center in July 1973. The Center has 
initiated an Air Force-wide skid resistance testing 
program, planning to evaluate 30 bases each year. Us- 
ing this schedule, every active Air Force base can be 
evaluated for skid resistance properties on a five-year 
cycle. 

Potential savings from such an evaluation and the 
subsequent corrective action program to improve run- 
way skid resistance properties are considerable. If but 
one hydroplaning accident is prevented, it conceivably 
could pay for development of the entire skid resistance 
research program to date. (CE 
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Wright-Patterson 


Civil Engineering School 
Engineering Technology Courses 


Air Conditioning | (4 wks): for design engineers. 

Air Conditioning I! (3 wks): for experienced mechanic- 
al engineers. 

Building Systems Engineering (3 wks): for engineers/ 
architects in E&C Branch. 

Corrosion Control (2 wks): for corrosion engineers. 

Electrical Engineering (4 wks): for design engineers. 

Electrical Engineering for Supervisors (2 wks): for en- 
gineers in E&C and O&M Branches. 

Mechanical Engineering for Supervisors (3 wks): for 
engineers in E&C and O&M Branches. 

Engineering Fundamentals Refresher (2 wks): pre- 

‘ paration for EIT exams. 

Environmental Protection Committee Members (1 wk): 
for CE OPR environmental protection and Bioen- 
vironmental engineers. 

Pavements Engineering (3 wks): for pavements engin- 
eers. 





Management Applications Courses 


Base Civil Engineering (2 wks): for the newly assigned 
officers and civilian equivalent. 

Base Civil Engineering Staff Officer (3 wks): for BCEs 
and Deputy BCEs. 

Commanders Civil Engineering Orientation (1 wk): for 
wing and base commanders and deputies. 

Engineering and Construction Management Applica- 
tions (2 wks): for Chiefs of E&C Branches. 

Executive Engineering (1 wk): for senior managers. 

Family Housing Management Applications (2 wks): for 
Chiefs of Family Housing Branches. 





Industrial Engineering Management Applications 
(2 wks): for Chiefs of Industrial Engineering 
Branches. 


Operations & Maintenance Management Applications 

(2 wks): for chiefs and deputies of O&M branches. 
Programs Management Applications (2 wks): for 
chiefs of programs branches. 
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School of Applied Aerospace Sciences 


Fire Protection Specialist (missiles) (83AZR57150-1) (2 
wks): for Sergeants or higher with 57150 AFSC or 
higher with minimum 3 years service in Fire Protec- 
tion: GS-5 and above with minimum 3 years service. 
Secret Clearance. 

A/S32P-2 Firefighting Vehicle Operator (3AZR57150-2) 
(2 wks): for selected Air Force personnel with operat- 
ors permit. 

A/S32P-2 Firefighting Vehicle Operator (4AST57150) (2 
wks): for AFSC 57150 or 57170 or civilian equivalent 
with 2 years continuous service: Travel team. 

A/S32P-4 Firefighting Vehicle Operator (83AZR57150-4) 
(2 wks): for AFSC 57150 or 57170 or civilian equivalent 
with operators permit. 

A/S32P-4 Firefighting Vehicle Operator (4AST57150-4) 
(2 wks): for AFSC 57150 or 57170 or civilian equiva- 
lent with 2 years continuous service: Travel team. 

Fire Protection Supervisor (3AAR57170-1) (4 wks): for 
AFSC 57170 or higher and civilian equivalent. Secret 
clearance. 

Fire Prevention Technician (3AZR57170) (4 wks): for mil- 
itary with 57170 or 57190 AFSC and civilian equiva- 
lent. 

Firefighter Rescueman (3AZR57150-3) (4 wks): for AFSC 
57150 or 57170 and civilian equivalent. 

Fire Alarm Systems (2ASR57150-3) (2 wks): for selected 
personnel. 

Firefighting Operation P-8 (2ASR57150-11) (3 days): for 
selected personnel. 

Fire Investigation (3AZR57150-8) (2 wks): for AFSC 
57150, 57170, 57190 or civilian equivalent. 

Fire Investigation (4AST57150-2) (1 wk): for AFSC 57150, 
57170, 57190 or civilian equivalent: Travel team. 

Fire Protection Specialist (3ABR57130-1) (8 wks): de- 
signed to train airman to 57130 AFSC. 

Crash Firefighter (2ASR57150) (3 wks): for selected per- 
sonnel. 
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Figure 1: Information contained in this network dirgram is 
based on material in the draft Change 1 to AFM 85-1, 


etting 
Ready For 


COCESS 


by Capt Theodore M. Golondzinier, PE 


Chapter 11. It is designed as an aid to assist the Base Civil 
Engineer in establishing a COCESS at his bese. 


A coordinated letter from Air Force Logistics and 
Civil Engineering channels announced on 4 December 
1973, that COCESS implementing instructions are an- 
ticipated to be issued by 30 June 1974. COCESS is the 
acronym for Contractor Operated Civil Engineering 
Supply Store. 

The instruction will state that only local purchase 
type items will be purchased through COCESS. 
However, the Defense Supply Agency plans to decen- 
tralize 60,000 line items or more for local purchase. 
These include items for support of administrative ve- 
hicles; agricultural, construction and materials hand- 
ling equipment; heating and cooling equipment; 
household appliances; real property maintenance re- 
pair items and others. 

In view of the long lead time necessary to develop 
a successful requirements contract, it is recommended 
that action be started now in formulating the contract. 
The network diagram shown in Figure 1 is based on 
material in the draft Change 1 to AFM 85-1, Chapter 
11. It is hoped that this diagram will help the Base 
Civil Engineer (BCE) in planning and organizing his 
efforts to establish COCESS at his base. A more de- 
tailed diagram can be obtained on request from the Di- 
rector, Civil Engineering School, Air Force Institute of 
Technology/DE, Wright-Patterson AFB, Ohio 45433. 

The procedures shown on the network diagram 
can be broadly classified as pre-planning, require- 
ments determination, requirements approval, contract 
procurement and cost evaluation. 

Preplanning: In Figure 1, the first three activities 
(1,2), (2,3) and (2,8) comprise this step. During this 
phase the BCE is directing training of the civil engi- 
neering organization in the procedures in AFM 85-1 
concerning COCESS implementation. He is also ac- 
tively involved in meetings with supply and procure- 
ment personnel to gain their support of the COCESS 
operation. Coordination is estabished at the working 
level in civil engineering, supply and procurement to 
insure that an acceptable contract is developed. These 
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two steps are critical to the orderly development and 
implementation of an effective COCESS operation. 

Requirements Determination: The end result of 
this phase is a complete Material Requirements List- 
ing (MRL), that is, a complete list of all the items to be 
covered by the contract including size, quantity, nom- 
enclature, unit of issue, and annual consumption data. 
The items are further identified as to use as bench 
stock or stand-by. This is accomplished during activi- 
ties (3,4), (4,5), (3,5), and (5,6). Foremen and superin- 
tendents in Operations and Maintenance Material 
Control and Base Supply are deeply involved and must 
work together to produce the MRL. Without a com- 
plete MRL the contract will not be cost effective for 
the BCE. Ample time should be allowed to complete 
these activities since they are the foundation of the 
contract. 

Requirements Approval: Only one activity (6,7) is 
shown on the diagram for this step; however, several 
steps are involved. The MRL which was produced by 
O&M is sent to Base Supply and Procurement to in- 
sure that the items listed can be covered by the con- 
tract. Once the list is screened a new list is produced 
with the price of the items and is again approved by 
procurement and supply. 

Contract Procurement: The objective of this 
phase is to develop a contract which will be attractive 
to local businessmen. From the start, Procurement 
and the Base Commander, working through the local 
Chamber of Commerce, should have been stirring the 
interest of the local community in this contract. The 
public relations effort should be well thought out and 
is illustrated as activities (10,11), (11,13). Prior to this, 
Procurement should have analyzed the market to de- 
termine if there was a possibility for successfully 
awarding the contract locally. During this phase Pro- 
grams is also busy developing the contract, see activi- 
ties (3,12), (7,12), (12,13), (2,8), (13,14), (14,15), and 
(3,9). Activity (3,9) is critical for establishing control 
over the operation once it is started, and requires in- 
puts from Accounting and Finance, Supply, Procure- 
ment and Civil Engineering. 

Cost Evaluation: The BCE must show his major 
command that the contract is cost effective. He will 
prepare a Cost Study as outlined in AFR 26-12, com- 
paring the cost of the items from Base Supply, includ- 
ing all base overhead with the vendors bid on the 
item. Based on this study the major command will give 
final approval or disapproval for the establishment of 
the COCESS operation. (CE) 


CAPTAIN GOLONDZINIER is a Course 
Director, Department of Management 
Applications, Civil Engineering School, 
Wright-Patterson AFB, Ohio. He 
earned his bachelor’s degree from the 
University of California and his mas- 
ter’s degree in industrial engineering 
from Texas A&M University. He is a 
registered Professional Engineer in 
Ohio. 
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New Environmental 
Protection Course 
to Begin in FY 75 


The General Accounting Office has been 
critical of the Air Force because too few sen- 
ior staff members choose to become involved 
in the complex problems involved in the pro- 
tection of the environment. The Air Force is 
also deeply concerned and, quite literally, 
has taken the position that environmental 
protection is everybody’s business rather 
than the responsibility of engineers, doctors 
or other special groups. Responding to this 
philosophy, the Civil Engineering School, 
Wright-Patterson AFB, Ohio, is offering a 
new one week environmental protection 
course with the first offering set for August 
1974. Four additional classes are scheduled 
for the balance of Fiscal Year 1975. 

The new course is designed for the senior 
members of Environmental Protection Com- 
mittees created in accordance with AFR 
19-1. Even though the course is offered by 
the Civil Engineering School, it is not for ci- 
vil engineers only; civil engineers may con- 
stitute only 10 to 15 percent of each class. 
Rather, the entire course is designed specif- 
ically for such officers as Deputy Base Com- 
manders, Directors of Operations, Chiefs of 
Maintenance, Judge Advocates, Base Civil 
Engineers, and equivalent leaders in other 
functional areas. It will deal with their per- 
sonal involvement in environmental prob- 
lems. Therefore, the course is unsuitable for 
more junior aides or project officers. 

Base Civil Engineers are requested to re- 
cruit and circulate information about this 
new course as widely as possible among 
their superiors and peers. Quotas will be 
distributed through major commands. 











Thirteen AFCE Lieutenant Colonels 
Selected for Promotion to Colonel 


A total of 13 Air Force Civil Engineering lieuten- 
ant colonels were named for promotion to full colonel 
last month. Ten were promoted from the primary zone 
and they are James Choromokos; Charles Correll; Da- 
vid J. Edwards; George E. Ellis; Reynaldo Frias; Rob- 
ert H. Gracey, Jr.; Joe B. Hollingsworth; Donald R. 
Reaves; Oren G. Strom; and Stuart J. Winter. 

Those selected from below the zone include Allan 
W. Morton, Terrence E. Hobbs and James R. Hawk- 
ins. 
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Providing the neces- 
sary training to enable 
any person in the Base 
Civil Engineer’s or- 
ganization to do a bet- 
ter job is the ultimate 
goal of an In-House 
Training Program. 
Here’s a step by step 
report on... 


Making the 
Civil Engineering 
Program Work 


by Capt Herbert L. Hollar, EIT 
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Waesever a group of Air Force 
Civil Engineering managers get to- 
gether to discuss some of the top 
problem areas within Base Civil 
Engineering, the subject area in- 
variably turns to training. The con- 
census of their remarks can be 
summed up in this way: ‘‘Everyone 
needs more training to do a better 
job; its lack holds us back.’ Among 
the training sources available at the 
base are On-the-Job Training 
(OJT) courses at one of the 
Schools of Applied Aerospace Sci- 
ences, technical and managerial 
courses at the Civil Engineering 
School, professional military train- 
ing, management courses available 
to supervisors at the base, and the 
many schools and courses nation- 
wide that apply to everyone in civil 
engineering. 

However, how many of these 
educational programs deal directly 
with those major problem areas 
that face the Base Civil Engineer 
(BCE) every day? How many of 
these courses can one of his entire 
sections attend as a group to gain a 
common perspective on a method 
of operation? More importantly, 
could the BCE shut down a 
complete section and send it away 
for a week or two without seriously 
affecting the entire civil engineer- 
ing operation at his base? With the 
variety of training available, a seri- 
ous gap still remains, a training 
void that leaves untreated those 
problems of organization and pro- 
cedures that exist in almost every 
civil engineering unit. More than 
an increase in formal training is 
needed to fill this gap; it takes a 
concerted effort on the part of the 
BCE organization. It involves a 
continuing training program run by 


OJT training is the major effort in the 
in-house training. 








the BCE people. It is an In-House 
Training Program. 

The overall objective of the 
BCE In-House-Training Program is 
to provide the training necessary to 
enable any person at his base to do 
a better job. It should carry the in- 
dividual training effort beyond ex- 
isting OJT and formal educational 
programs, the main idea being to 
improve the overall BCE effective- 
ness. This program must give 
every member an appreciation of 
the scope and complexity of the civ- 
il engineering job. Each member 
must see his job in perspective to 
the entire organization, how his ef- 
forts impact on others and how 
others impact on him. 

Teamwork to achieve the civil 
engineering mission is one of the 
most important in-house training 
goals. If this can be achieved 
through the training program, then 
the problems the BCE faces in To- 
tal Programming, Engineer-Man- 
ager, BEAMS, Annual Work Plan, 
etc., will in time solve themselves. 
Often, the statement is heard that 
‘there is no management system 
that people can’t beat.’’ There 
isn’t; however, it takes a certain 
understanding of the system and a 
fair amount of creative human ap- 
plication to successfully circumvent 
it. If that same understanding and 
creativity could be applied to mak- 
ing the system work, the BCE 
would be well on his way. The 
In-House Training Program could 
focus on that action to make the ci- 
vil engineering program work. 


Second Benefit Exists 


In addition to helping people 
do their jobs better, there is a sec- 
ond benefit to an In-House Train- 
ing Program. Many senior man- 
agers in civil engineering have 
been in the business for some time. 
They have seen systems and organ- 
izations, procedures and directives 
come and go. It can be assumed 
that these changes leave some con- 
fusion on just how the civil engin- 
eering function is to work. In other 
words, how far has the BCE organi- 
zation progressed? If, in the opera- 
tion of this In-House Training Pro- 
gram, each top manager (branch 
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chiefs, major section chiefs) must 
prepare and deliver presentations 
on some phase of civil engineering 
management or operation, he will 
of necessity upgrade his personal 
knowledge and perspective. If his 
effort is to be successful, he must 
be current on the subject. 

Improved management perfor- 
mance, emphasised teamwork, and 
increased technical competence are 
other major objectives of the 
In-House Training Program. The 
question, then, is how does a BCE 
create and implement such a pro- 
gram? 


Instructors From Within 


First, he must have instruct- 
ors, people within the organization 
who will develop and present the 
lessons. Ideally, the first group of 
potential instructors are the branch 
chiefs. They are the organizational 
leaders; their people naturally look 
to them for direction and advice. 
Comments and ideas of the branch 
chiefs carry the most weight, if for 
no other reason than the prestige of 
their positions. Branch chiefs have 
a better idea of the total manage- 
ment picture and are in the best 
position to present that picture in 
terms of their branch. Also, there 
are certain ‘‘functional experts’’ 
available who possess a broader 
range of knowledge on a given 
subject than most of the members 
of the civil engineering organiza- 
tion. The BEAMS project manager 
in the Industrial Engineering 
Branch, an  Engineer-Manager 
from the Engineering and Con- 
struction Branch, the Fire Chief, 
the In-Service Work Plan program- 
mer, the Chief of Work Control, 


Allow branch and section managers to 
participate in training efforts. 





and other ‘‘functional experts’’ can 
be used to contribute to the 
In-House Training Program. They 
can spread some of their knowl- 
edge to the other members of civ- 
il engineering, many of whom for- 
merly considered themselves di- 
vorced from such things as 
BEAMS, fire discrepancy reports, 
and In-Service Work Plans. Re- 
cent graduates of courses from Air 
Training Command schools or the 
Civil Engineering School could give 
presentations based on the course 
material they received. 

The BCE should inventory per- 
sonnel assets, with first priority to 
the branch chiefs. As he considers 
the candidates, he should keep the 
following points in mind. Whomev- 
er he selects must have a sincere 
interest in his subject, such that he 
can convey that interest and en- 
thusiasm to his audience. Next, the 
individual selected must be able to 
communicate and speak effective- 
ly. He doesn’t have to be a superb 
speaker, but he must be logical in 
his approach, understand how an 
audience reacts and tailor his pres- 
entation accordingly. Finally, the 
instructors must know and under- 
stand the problems peculiar to the 
BCE’s unit. 


New People Need Time 


Newly assigned people will need 
time to recognize these problems. 
The BCE should pick people who 
have been assigned to his organiza- 
tion for some time. His In-House 
Training Program should match his 
unit’s requirements. Depending on 
the subject matter, the instructor 
that best matches the requirement 
should be chosen. There are no civ- 
il engineering organizations who 
lack people of the above qualifica- 
tions. All they may need is some 
advice and encouragement in work- 
ing up their presentations. Their 
effort must be organized through 
an In-House Training Program con- 
ceived and supported personally by 
the BCE. Without his support and 
continued emphasis, the training 
effort will probably fail. 

If the In-House Training Pro- 
gram is designed to cover the en- 
tire unit, the BCE must be the 
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main driving force behind it. Those 
same managers that agreed that 
more training is needed, often feel 
they can not personally afford their 
time and their people’s time in 
their own section training program. 
In other words, more training is 
good in theory, but difficult in prac- 
tice. And, it is difficult for a section 
to cease operations for training 
when other sections requiring their 
support are still at work. It must be 
realized that some managers feel 
they don’t have the independent 
authority to cease work for training 
purposes. These and other atti- 
tudes seriously limit implementing 
a successful training program un- 
less the BCE personally directs it 
be created and actively participates 
in its organization. 


Program Must Be Organized 


Nothing will be achieved by hav- 
ing sporadic lectures and discus- 
sions on subjects that are not inter- 
related, that are not tied together 
toward a common goal. While a 
program must be organized, it 
should not tie down the BCE with 
detailed mechanics of charts, 
graphs, timetables, operating in- 
struments, etc. He should use what 
he feels is necessary to keep his 
thumb on the situation. The first 
consideration is subject matter; 
what is to be taught? To get things 
off the ground, the BCE could have 
‘*say what you do’’ sessions. Mem- 
bers of a branch would get togeth- 
er and take five to 10 minutes to 
tell what their job is, what support 
they need from their fellow work- 
ers, what support they give in re- 
turn, their responsibilities and their 

cont'd next page 


Look to your ‘‘functional experts’’ for 
specialized training. 


~ 
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CE Program cont'd 


concept of the job responsibilities 
of others. For instance, the work 
authorization specialist (WAS), af- 
ter telling what his job entails, 
might comment on what he feels 
the Chief of Work Control does or 
should do to support him. The 
Chief of Work Control could then 
give his views on his job and what 
the WAS does or should do to sup- 
port him. This exchange of ideas 
would give each participant a 
broader view of Base Civil Engin- 
eering and the relationship of posi- 
tions within and between branches. 
The benefit of teamwork would be- 
come more obvious. 


Organize Around Needed Training 


Perhaps the BCE may want to or- 
ganize the program around that 
training the student needs to do a 
better job. This could include 
technical refresher courses for 
members of the Engineering and 
Construction Branch, courses on 
programming procedures for the 
Programs Branch, or orientation on 
the various BCE sections and their 
responsibilities for members of the 
Industrial Engineering Branch. 
Whatever the organization, it 
should be approved by the BCE, 
who would choose a specific person 
to monitor the program and assist 
the instructors in lesson prepara- 
tions. He would also approve the 
list of lesson topics and the people 
who would attend the presenta- 
tions. If he feels he must delegate 
the responsibility of the training 
program, it should not go below the 
branch chiefs. Below that level, the 
authority and prestige of the pro- 
gram diminishes. The branch 
chiefs would choose their lesson 
topics and suggest the audience 
composition. If they feel there is 
someone more qualified than them- 
selves, they would then choose the 
instructor. These recommendations 
would be sent to the BCE for his 
approval. 
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In this process a clear line of 
training responsibility is establish- 
ed from the BCE to the branch 
chiefs. The training monitor’s role 
would be to assure the program is 
running smoothly and to assist as 
required. Realizing the In-House 
Training Program has the support 
of the BCE, the members of the ci- 
vil engineering organization will 
more actively participate because 
of his support. 


An Example 


A lieutenant, new to civil engi- 
neering, was having difficulty in 
learning his job. Although he was a 
graduate mechanical engineer, he 
quickly realized that design prob- 
lems in school and design projects 
in civil engineering were very dif- 
ferent in the mechanics of design. 
Air Force design specifications, 
technical forms, methods of review, 
new terms, etc. were new to him. 
The Chief of the Design Section 
had assigned him to work under 
the lead mechanical engineer, but 
this man was so busy working his 
own designs that he scarcely had 
time to review the lieutenant’s 
work. The other young officers in 
the section seemed to have the 
same problem. Many of them spent 
their day in confused frustration, 
their productivity low because of 
their lack of job knowledge. 

The lieutenant was given a por- 
tion of a family housing air condi- 
tioning project to prepare which in- 
volved calculating heat loads. The 
supervisor briefly reviewed the 
work requirement and got the man 
started. Remembering there is an 
Air Force form for the heat loads, 


Do not allow your in-house training 
program to become over organized. 
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the lieutenant secured an AF Form 
108, Air Conditioning Load Esti- 
mate. After three days of study, 
the form was complete. Putting this 
form in with the rest of the project 
documents, he carried it to Pro- 
gram Development. The Chief of 
Program Development thumbed 
through the documentation. Com- 
ing to the Form 108 he stopped, 
pulled the form and handed it back 
to the lieutenant. ‘‘You can’t use 
this form. This is a family housing 
project. You need a family housing 
air conditioning form. This form is 
only for base buildings, not family 
housing. I need the other form.”’ 
Imagine the lieutenant’s reaction. 
His supervisor apologized, remark- 
ing that he had been too busy to re- 
member the family housing form. 


Incident Actually Occurred 


This is not a fabricated story; it 
actually happened at a base. Simi- 
lar examples could be cited for all 
branches of civil engineering. The 
solution to the problem primarily 
lies at the base, within the section 
itself. The situation and the person- 
nel should be considered. Do they 
really have sufficient knowledge to 
do a superior job, or are they simp- 
ly getting by? Everyone works un- 
der a time constraint. There are not 
enough hours in the day to accom- 
plish everything; however, time is 
always available to do things need- 
ed. If a BCE wants a training ef- 
fort, he can have it. The reason he 
does not have an In-House Train- 
ing Program is because he has not 


started one. CE 
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Cwit engineering, as well as many other support and 
operational functions, has realized ‘‘the need to do 
more with less.’’ This condition has been professed 
emphatically throughout the Air Force over the past 
several years. Civil engineering personnel realize that 
there are only so many manhours available, there are 
only so many dollars to provide materials, equipment 
and vehicles, and there is only so much time to accom- 
plish the task at hand. Therefore, the tendency is to 
represent a diminishing resource fighting to stay 
abreast of an increasing number of requirements. 

This being the case, personnel can only strive to 
better utilize what they have available. They need to 
evaluate the resources of those things that hamper the 
organization. However, attempting to contend with all 
the resources and all the requirements is beyond the 
realm of feasibility for one man such as the Base Civil 
Engineer (BCE). Naturally, the BCE must rely heavily 
on his staff for support in providing feedback on the 
organization, and specifically, he must use the indust- 
rial engineering staff which in turn can assist him in 
the effective management of his resources. 

Traditionally, industrial engineering has been 
used within the BCE organization for a variety of 
tasks. At some bases, it has been viewed as a local In- 
spector General team or spy squad. Some bases have 
crowned industrial engineering the ‘‘Institute of Ex- 
tra Duty’’ and have tasked its personnel with every 
conceivable duty other than what they were supposed 
to be doing. Some of this still exists, and the question 
is: why? 

Much of the problem evolves from a lack of un- 
derstanding as to what the industrial engineer (IE) and 
his staff are capable of doing. What do they know and 
how can it be applied? For most BCEs, this question 
has arisen more than once. The answer certainly will 
differ from base to base depending on the personnel 
assigned, but the BCE should consider utilizing his 
IEs on some of the items included in the following list: 

¢ Assist in Facility Design. The IE could benefit 
design engineers in developing appropriate layouts for 
non-standard facilities. 

¢ Evaluate Work Force Productivity. Using the IE 
to evaluate the efficiency of the civil engineering work- 
force can provide valuable feedback information on the 
productivity of the work force. Work sampling tech- 
niques can be used to identify problems in the opera- 
tion of the work force. It can be used to accurately 
compute the amount of non-productive work and the 
corresponding cause. 

¢ Evaluate Manpower Workload Factors. The IE 
is the ideal individual to have responsible for periodic- 
ally reviewing and verifying the application of the 
Manpower Determinants in AFM 26-3. Frequently, 
the application of these standards is accomplished by 
Manpower with no authentication on the part of civil 
engineering, resulting in a detrimental effect on the 
organization’s operation. The IE can evaluate the ap- 
propriateness of the application of manpower stand- 
ards and he should be used accordingly. 

e Assist in Planning Complex Work Orders. 
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What the industrial engineer and 
his staff are capable of doing and 
what they know and how they can 
apply their techniques, al! point to 
helping the Base Civil Engineer in 
effectively managing his resources. 
In other words, industrial engi- 
neers strive to show... 


How to Better Utilize 
What is Available 


as Lt Robert E. Michie, Jr 





Many work orders accomplished by civil engineering 
are of contract proportions and entail a considerable 
resource expenditure. Manhours are critical to most 
BCEs and especially on Class MC work, yet how effec- 
tive is our planning? Occasional miscalculations in 
planning occur, but they can not be avoided; however, 
they can be minimized if the IE is used to help plan 
and schedule the work. Large multi shop work ofders 
often need detail network planning and the IE can help 
do it. He can apply the Critical Path Method or the 
Project Evaluation and Review Technique, if appropri- 
ate, and time phase the project to aid scheduling. 

¢ Evaluate Layout of Work Area. The IE can 
study the present civil engineering work area and ana- 
lyze how to arrange offices and shops so as to promote 
efficiency. By studying the flow of work requests, work 
orders and other information, the IE could help in the 
effective application of existing space to administrative 
and operational needs. 

¢ Assist in Equipment Maintenance Program. 
The IE should be used to analyze the maintenance re- 
quirements regarding installed equipment. He can do 
the economic analysis on the proposed maintenance. 
Furthermore, the IE should study the travel pattern 
required to accomplish the prescribed maintenance so 
as to appropriately minimize the travel time. 

Although the aforementioned listing is not all in- 
clusive, it does illustrate a few of the areas where in- 
dustrial engineering has not been universally consid- 
ered for application, and yet, where it can generate 
substantial benefit for the BCE and all of civil engin- 
eering. Many of these areas are outside the realm of 
quality control and evaluation or basic analysis. They 
are areas where a consultant is needed frequently, and 
the IE should fill the bill. Our present day industrial 
engineering approach towards the civil engineering or- 
ganization has been centered around quality control 

cont'd next page 
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How to Better Utilize 


cont'd 


checklists, Management Review Program tables, and 
BEAMS products. Unfortunately, these sources of in- 
formation do not contain the antidote to remedy the 
problems and situations facing the BCE and his organ- 
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ization. They are indicators of problems and should 
not be the focal point of industrial engineering activi- 


ty. 


With the knowledge and understanding of how ci- 
vil engineering operates, industrial engineering must 
endeavor to improve upon that operation using its re- 
sources to affect positive change. Included among 
those resources is a knowledge and understanding of 
industrial engineering techniques such as work sampl- 
ing, queuing theory, simulation, engineering economy 
and network models. With this as a foundation, the 
staff can serve the organization as a consultant by pro- 
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viding concise evaluations on the operation of the or- 
ganization, and subsequently, dedicating itself to mak- 
ing the organization operate more effectively. 

As the dollar grows shorter, wages spiral upward 
and manpower diminishes, personnel need to look for 
increased productivity to keep on top of civil engineer- 
ing requirements. The IE can and should be an integ- 


ral part of this effort. CE] 





Who Killed the AC? 


by Floyd R. Ball, PE, HQ SAC, Offutt AFB, Nebraska 


Let’s take a look into the life of a 
typical Air Force asphalt concrete 
(AC) pavement shoulder. 

He started off nice and black, 
smelled very good and was able to 
take great loads and bounce back to 
his original shape. Very few people 
realized that he was just a simple 
combination of rock, sand and glue. 
Normally, rocks and sand do not 
get old so he had a 95% chance of 
living forever. 

Like anything of value he had en- 
emies. He was made strong enough 
to fight off the visible enemies like 
loads, impact, scuffing, abrasion 
and freezing. He was not prepared 
to combat old age, commonly called 
oxidation. The thing called oxida- 
tion attacked the links holding his 
hydrocarbon molecules together. 
The oxygen and hydrogen atoms 
combined to create water which 
evaporated. He lost mass which 
caused him to shrink. The oxygen 
atoms also combined with the car- 
bon atoms creating carbon monox- 
ide and carbon dioxide gas which 
evaporated into the air. All of these 


things left him with shrinkage 
cracks. He lost his oils which gave 
him his flexibility. He lost his re- 
sins which held his rocks together, 
and everyone knows when you lose 
your rocks you go all to pieces. 

By this time he was _ sick 
enough that someone decided to 
cover him up so nobody would see 
how ugly he really was. His owner 
sent in a request for money to 
Headquarters. The Headquarters 
people said, ‘‘you have had engi- 
neers, workers, materials, equip- 
ment and time all of these years, 
why didn’t you give him the neces- 
sary vaccinations while he was 
young enough to keep him from 
getting old?’’ The owner says, ‘“‘I 
have been busy with important 
things like cutting grass, painting 
curbs and so forth. Besides I figur- 
ed I would retire before the asphalt 
died.”’ 

Since Headquarters had run 
out of money, they told the owner 
to get all of his resources together 
and cover up the dead asphalt 
in-house. He was buried even 


+ 


though his base had failed from 
taking on water through the cracks. 
There wasn’t enough money to 
patch him or rebuild him. He could 
have been rejuvenated as long as 
he had some glue remaining or he 
could have been preserved by 
adding additional binder. 

Apparently, there was a new 
drug called preventive mainten- 
ance which was not distributed to 
all asphalt pavement owners. The 
owner had used a similar drug on 
other things like kids, cars, dogs, 
houses, lawns, shoes, airplanes 
and so forth. It never really occur- 
red to him to use preventive main- 
tenance on pavements. After all, he 
didn’t have anything invested in 
the pavements, only his job. This 
story may seem foolish to some but 
letting a pavement die from lack of 
preventive maintenance is a costly 
and foolish mistake. If you are be- 
ing paid to be a pavement doctor, 
now is the time to give your pati- 
ent a checkup. There will never be 
sufficient funds to correct negli- 
gence to asphalt concrete. 
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REPLACE 15 SHEETS OF 
DAMAGED 24 GA GALV STEEL 
CORRUGATED SHEETMETAL 
UPON THE EXT OF THE 
HANGAR DOORS. EACH SHEET 
1S 26"x 7-0" USE FASTENERS 
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Considerable savings in time 
and improved savings in cost are 
the real benefits Air Force Logis- 
tics Command bases have realized 
in their programs to use varied 
graphic arts techniques in the 
preparation of project drawings 
and specifications. What follows 
is an explanation of how to l 


Simplify Those Plans and Specs 


by Maj Fred S. Gersh, PE, and A. B. Johnson, PE 
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Is it has been drawn once, why do it again?’’ The Command (AFLC). Since 1971, Headquarters AFLC 
phrase should be familiar to those who have attended Civil Engineering has provided guidance to its six 
one of the Civil Engineering School ‘short courses in major bases on a program to use varied graphic arts 
the past two years, or if you happen to be a member of techniques in the preparation of project drawings and 


the engineering family of the Air Force Logistics specifications. The program, called Photodrafting-Pho- 
cont'd next page 
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toreproduction, encourages the production of drawings 
through the use of photography, coupled with the 
assembly of repetitive parts and the improvement of 
communication by photo techniques of tone and con- 
trast. The name is not original to AFLC, nor are its 
techniques. 

These techniques have been applied in seven are- 
as: photo drawings, restoration, subdued line, size 
change, paste up/scissors drafting, duplicate drawings 
and freehand drafting. This list is not considered ex- 
haustive. As new products become available and when 
engineers or engineering technicians seek better and 
easier ways to apply new materials and methods, addi- 
tional uses can be expected. Besides appearing in for- 
mal project plans and specifications, these techniques 
have been used in Project Booklets, Master Plans, and 
the base layouts that are located in the Production 
Control Center. 

In May 1971, the Civil Engineering School re- 
quested that AFLC undertake an extensive program 
across-the-command to apply the varied drafting tech- 
niques for engineering designs associated with the 
simplified plans program. Up to that time, several Air 
Force bases were already using the techniques; 
however, the word had never spread beyond the boun- 
daries of those bases. 

To get the program started, Headquarters AFLC 
Civil Engineering conducted a one day workshop at 
Wright-Patterson AFB, Ohio. Attendees included the 
Chiefs of Engineering and Construction and/or Engi- 
neering Design of its major bases. Air Force personnel 
from several on-base organizations and representa- 
tives of a local blueprint company gave presentations 
on the potential of using various drafting techniques. 
Enthusiasm was expressed by many of those in atten- 
dance. By October, 1972, six bases had employed the 
new techniques. 

Three important points contributed to wider use 
of these concepts. 

¢ The engineering design chief and the lead en- 
gineer assigned to a specific project would discuss 
what techniques were appropriate and what drawings, 
sketches, details and photographs were available or 
were required. 

¢ If a commercial blueprint service was used, 
clear communication between the lead engineer and 
the blueprinter was essential to insure that instruc- 
tions and the desired product were understood. 

* Once a project that used the techniques was 
completed, cross-feed among all engineers, architects, 
engineering technicians and draftsmen was initiated to 
review what techniques were used and where addition- 
al time-saving features and improved visual communi- 
cations could occur. It is important to emphasize, at 
this point, that these efforts were more than just cut 
and paste/scissors drafting or the use of rub-on 
lettering. All techniques were employed. 
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What are the photodrafting techniques? 

a. Photo drawings: Photographs are included on 
vellum or drafting film. They may be doctored to em- 
phasize the particular design requirement. 


b. Restoration: Old, soiled, faded, smudged, 
creased and torn blueprints, diazos and original draw- 
ings are transformed into clean, sharp, like-new orig- 
inals without redrafting all or portions of the original. 
An existing drawing may have information that can be 
used on a new design. Redrafting a drawing is 
expensive. By photographic reproduction methods, re- 
stored reproducibles on durable film can be quickly 
obtained. There are a variety of photographic films, 
papers and processing techniques that.makes this pos- 
sible. 

c. Subdued Line (shadow prints or ‘“‘ghost’’ lines): 
A contrast in drafting line weight between existing 
construction and proposed work readily identifies to 
the prospective bidder or contractor the scope and in- 
tent of the proposed requirement. The existing fea- 
tures are of a half or lighter tone and the new work is 
at a full/normal line tone quality. 

d. Size Change: Reduction and enlargements of 
designs are obtained. Different size designs can be ac- 
curately standardized to one scale. Full size drawings 
(28 by 42 inches) should not be used when half size or 
quarter size prints may serve the designer’s and 
bidder’s purpose. Reduced size drawings save paper, 
file space and printing and postage costs. 

e. Paste Up/Scissors Drafting: Portions of other 
designs are cut from other designs and combined into 
a new drawing. With the availability of pressure-sensi- 
tive adhesive cellulose acetate transparent tape and 
drafting film, high quality prints can be achieved with- 
out tape burns. 

f. Duplicate Drawings: A second working drawing 
made on film rather than sepia paper provides a dur- 
able and high quality drafting surface for additional 
designs. This also saves retracing time. 


g. Freehand Drafting: Rather than having a 
draftsman take an engineer’s, architect’s or engineer 
technician’s sketch and then draw the design, a free- 
hand sketch of the detail can be made in a larger size 
(3 inch by 1 inch) on buff tracing paper placed over 
grid graph paper. Then the sketch is reduced in size 
through photographic and/or xerography means. The 
reduction eliminates the uneven lines that may occur 
during the freehand sketching process. The company 
that pioneered this technique conservatively estimated 
a 20 percent savings in construction drawing costs. 


h. Rub-ons/Appliques/Stick-ons: A variety of 
commercial materials are available to aid in high light 
drafting tasks and save drafting time. Custom printed 
words, phrases, symbols and logos are printed on ad- 
hesive back or front material, transparent transfer ma- 
terial, or pressure sensitive tapes. These materials 
provide an easy solution to repetitive drawing sym- 
bols, words, etc., and are time savers that still meet 
professional standards. 
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i. Drafting Media: Vellum, sepia and cloth have 
been primary media used to produce originals for blue 
line or black line bidding drawings. When a large 
number of documents are required by Procurement, 
offset or xerography printing is used. In recent years 
drafting polyester film has appeared. Paper, cloth and 
film provide a wide range of characteristics. Paper can 
be opaque or transparent. Cloth combines the 
advantages of transparency, surface quality, strength 
and permanence. Polyester film (mylar) has natural di- 
mensional stability, great tearing resistance, high 
transparency, age and heat resistance, and water 
proofness. Film is almost indestructible. Film drafting 
media can be purchased with a matte surface on one 
side or on both sides. (This matte surface treatment is 
the quality which holds a graphite pencil, ink, 
washable or non-washable plastic pencil or typed 
marking.) 

Additional features available with the three types 
of media are sensitized surface or diazo developing or 
preprinted grid guidelines which aid in making engi- 
neering and freehand drawings. Film is also available 
with a wash-off emulsion. The sensitized and wash-off 
features provide versatility when the need for second 
originals (intermediates) are needed by the designer 
and where details need to be added or removed. The 
wash-off feature allows erasing without the use of er- 
adicator. Materials producing blue, black or sepia im- 
ages may be selected. 

AFLC objectives were to gain considerable sav- 
ings in time for engineers, architects, engineering 
technicians and draftsmen and improve the quality of 
the prospective bidding documents. Cost savings are 
not in themselves a primary objective. However, in 
most cases, cost savings have been realized. The value 
of time saved has been greater than the cost of new 
materials and commercial support. A typical charge 
for an individual mylar commerical photodrawing has 
been $2.00 a square foot (a size F drawing 28 by 42 
inches of approximately nine square feet would cost 
$18.00). To aid in the flexibility available to the design 
engineers, Blanket Purchase Agreements were estab- 
lished at AFLC bases to provide commercial blueprint 
services. This was necessary where the bases did not 
have an on-base photographic support capability. 

As familiarity with the techniques was gained, 
particularly with photographs and subdued lines draw- 
ings, applications began appearing in in-house de- 
signed military construction projects and project book- 
lets. An example of where confidence in using these 
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techniques occurred was at Hill AFB, Utah. In October 
1973, Headquarters US Air Force/PRE approved a 
$302,600 emergency minor construction (P341) project 
for which the design had to be completed in 60 calen- 
dar days. The project involved converting nearly 
42,000 square feet of permanent aircraft maintenance 
hangar space into a helicopter engine maintenance 
complex. Helicopter engine maintenance had been dis- 
bursed among seven military and civilian locations on 
the base. Thus, the benefits to the government -would 
amortize the project costs within three years. Project 
scope included demolition and modification of struc- 
tural, electrical, and mechanical systems. 

Architectural-engineering funds were not avail- 
able, so the design had to be accomplished in-house. 
The engineering and base procurement staffs agreed 
that adding photographs was the only way to effec- 
tively define the work and complement the design and 
still complete it within the scheduled time. The plans 
and specifications were completed in 43 days. Ten of 
the 32 drawing sheets contained a total of 40 photo- 
graphs. Hill AFB was supported through its Blanket 
Purchase Agreement with a blueprint company in Salt 
Lake City, 35 miles away. The d2sign engineering 
team estimated another 80 manhours of design time 
would have been necessary if the photographs had not 
been included. 

Within AFLC, optimism prevails for the uses of 
photodrafting-photoreproduction. As cross feed is ex- 
changed between its bases, each engineer is learning 
additional applications. Many believe the savings and 
communications improvement are well worth the 
learning expense. Everything seen or tried points out 
the fact that Air Force Civil Engineering can benefit 
from these methods. Better contract documents can be 
developed. More favorable bids can be received. Am- 
biguities and contractor claims caused by design de- 
ficiencies can be reduced. Better communication be- 
tween the design engineer and the contractor can be 
achieved. 

One west coast architectural-engineering firm 
president, who had a four man office designing $70 
million of work a year, boasted during a drafting sem- 
inar of his firm’s use of photography and printing 
techniques as a means to save time and drafting costs. 
He stated, ‘‘I could design the job twice and still make 
at least a 25 percent profit.’’ Air Force Civil Engin- 
eers, there must be something to photodrafting-photo- 
reproduction. 
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CORRECTING 
A SERIOUS 
DEFICIENCY 


When constructed at the Arnold 
Engineering Development Center, 
the Aeropropulsion Systems Test 

Facility will accurately simulate 

flight environments for develop- 

ment, certification and qualifica- 
tion testing of future large, air 
breathing aircraft and 

missile engines. 


by Maj Chandis Klinger and Gottfried M. Arnold 


I became increasingly apparent during the 
mid-1960s that the focus of national interest was start- 
ing to shift to aeronautics from the space and rocket 
programs of the 1950s and early 1960s. With the shift 
came a second realization that this country had not 
built one major new aeronautical test facility in several 
years. Consequently, the Department of Defense was 
faced with a serious deficiency in such test capabili- 
ties. This situation became apparent during the devel- 
opment of the C-S aircraft when it was found that the 
engine test facilities available in this country could not 
provide adequate testing for the C-S engine. 

This deficiency prompted the Air Force Systems 
Command (AFSC) Commander to request a study on 
facility need. A joint study was made in 1967-68 by the 
Department of Defense and the National Aeronautics 
and Space Administration under the auspices of the 
Aeronautics and Astronautics Coordinating Board 
(AACB). The AACB study identified five national 
aeronautical test facilities as needed, and recommend- 
ed three of these for immediate acquisition. One of the 
three is the Aeropropulsion Systems Test Facility 
(ASTF). 

When constructed at Arnold Engineering Devel- 


26 








Artist’s rendering of the Aeropropulsion System Test Facili- 
ty to be erected at Arnold Engineering Development Center. 


opment Center (AEDC) in Tennessee, ASTF will be a 
large and highly versatile test facility which will accur- 
ately simulate flight environments for development, 
certification and qualification testing of future large air 
breathing aircraft and missile engines. The complexity 
of such testing has increased tremendously in recent 
years necessitated by the increased size and complex- 
ity of advanced military aircraft presently under devel- 
opment and their propulsion systems. Most of current 
engine testing is done in the ‘‘direct-connect’’ mode. 
Under this least complex mode, all of the air furnished 
by the facility compressors is utilized by the engine, 
Figure 1. Engine development and service-revealed- 
problems indicated that modern high-performance 
propulsion systems require more sophisticated testing 
techniques. The performance of advanced aircraft is 
critically dependent on proper matching of the air- 
craft’s aerodynamic surfaces close to the inlet, the 
engine inlet, the engine itself, and the exhaust nozzle. 
To test the interactions of the airframe and the engine 
adequately, requires that all these components be in 
the air-stream and exposed to the correct simulated 
flight conditions. This jet-free testing mode, Figure 2, 
requires a much larger and complex test facility neces- 
sary with its air supply capable of providing at least 
twice the air flow of the direct-connect test mode. 

The existing test facilities are physically too small 
to properly accomodate current engines and test pecul- 
iar hardware. For instance, to test the F-15 engine un- 
der simulated free-jet conditions, a complicated test 
installation was built that would be capable of provid- 
ing air-flow to the engine under conditions very nearly 
representative of flight. 

The overall size of the facility is approximately 
600 feet by 1400 feet and is arranged to easily permit 
future expansion to upgrade the performance, see Fig- 
ure 3. Areas near the air supply, test cells and exhaust 
have been designed to provide space for adding equip- 
ment later. Another alternative is to tie the facility to 
the existing facilities at AEDC. 

Air Supply Area: The five air supply compressors 
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Figure 2: Free Jet Schematic. 


can be operated in series or parallel to provide low air 
mass flows at high pressures or high air mass flows at 
low pressures. 

Air from the three, first stage compressors is duc- 
ted into the two, second stage compressors to obtain 
the high pressures. The pressurized air can be heated 
up to 650 degrees at maximum airflow condition or up 
to 800 degrees F for lower airflow conditions in heater 
H-1. For higher temperatures up to 1050 degrees F, 
heater H-2 is used. 

The heating is done in two stages based on econ- 
omics and design. A unit to do all heating in one step 
would cost more than two units heating in two steps. 
Also, a single unit with a wide heating range (200 
degrees F inlet to 1050 degrees F outlet) and high 
mass flows (1100 pounds per second) would introduce 
severe thermal problems. 

The very high mass flows (2750 pounds per sec- 
ond) are obtained by supplementing the five compres- 
sors with the atmospheric inlet. The test air is dried to 
as low as .000075.71 pounds of water per pound of dry 
air. This dryness must be obtained to determine the 
basic engine performance and to prevent ice build up 
which may break off and damage the test engine or 
test facility equipment. 

For test air at minus 65 degrees F, refrigeration 
turbines are used. The turbines will reduce the nomin- 
ally 40 psia air inlet to less than 10 psia, delivering air 
as cold as minus 110 degrees F which is needed to al- 
low for heat gain on the way to the test engine when 
simulating very cold test points. 

Designing for these extreme facility temperatures 
requires a very rigorous thermal and structural analy- 
sis, and modern methods of fracture mechanics are be- 
ing used in the analysis. 

Test Area: Each of the test cells is optimized to 
accomodate a specific engine, one for turbojet and one 
for turbofan. However, they are also designed to pro- 
vide commonalty of test peculiar equipment and to 
maximize capability of testing of either type engine in 
either cell. 
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Test engine at the extreme right in the test oan is dunitied 
by the maze of piping and ducting of the simulator. 


Upstream of each test cell is sufficient space to 
install test peculiar hardware used to simulate engine 
inlet conditions. The hardware may be screens to cre- 
aie pressure distortions or a nozzle properly angled to 
simulate angle of attack. Recently, the hardware has 
become more complex. 

All the test instrumentation, pat processing and 
test controls are located in the test building annex. 
Test instrumentation is defined as all of the devices, 
equipment and wiring necessary to sense, transmit, 
display and record up to 2,000 parameters of the 
engine’s performance characteristics. This test instru- 
mentation is used intimately with the data processing 
equipment which reduces the raw data to a meaningful 
form for the test engine engineers. The processed 
data is also compared to the engine’s math model (a 
mathematical equation which represents the engine’s 
expected performance) and presented in near 
real-time to the test engine engineer. This equipment 
reduces a volume of data to a form for evaluation in 
less than five minutes; 10 years ago, the same analysis 
and evaluation task would have taken many engineers 
several weeks to accomplish. The test controls pertain 
to the test engine and include the tie-ins with test sup- 
port items in the test cell area. 

. Exhauster Area: The large array of exhaust com- 
pressors is used to simulate the engine altitude con- 
ditions. The exhaust compressors may be arranged in 
three stages to obtain a simulated 80,000 foot altitude 
or use two stage configurations for the lower altitudes. 
Under certain test conditions, a 100,000 foot altitude 
condition can be simulated. 

Each of the 12 exhaust compressors has a capacity 
to pump one million cubic feet per minute. Each of the 
second and third stage units is powered by a 44,000 
HP synchronous electric motor, while each of the eight 
first stage units is powered by a 27,500 HP synchron- 
ous electric motor. 

Between the stages, there are intercoolers (with 


water as a cooling medium) to extract the heat of com- 
cont’d next page 
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pression before compressed exhaust gas enters the 
next stage. To cool the hot exhaust from an engine, a 
combination of water sprays and gas-to-water heat ex- 
changer (exhaust cooler - EC) is used. Exhaust gases 
at 3500 degrees are cooled to 2500 degrees F with wat- 
er sprays before entering the exhaust cooler which 
cools the gases to 350 degrees F in a distance of 15 to 
20 feet. The cooling flow capacity of this exhaust cool- 
er is 1450 pounds per second. Immediately after the 
cooler, more water is sprayed into the gases to further 
cool them to 100 degrees F so they are acceptable to 
the first stage exhaust compressor. 

The throttling valve between the exhaust cooler 
and the exhaust compressors is used to maintain the 
simulated altitude pressure in the test cell. The valve 
is 45 feet in diameter and will operate from full open 
to full close (or vice versa) in one second or less. 


Cooling Tower Will Provide Cooled Water 


Near the facility, a 200,000 gpm cooling tower will 
provide cooled water that may be used by ASTF or 
existing facilities. During the most stringent hot ex- 
haust condition, the cooling tower is dedicated to the 
ASTF large exhaust cooler while the balance of the fa- 
cility will use cooling water from AEDC’s 4,000 acre 
Woods Reservoir. The cooling tower and water system 
will be designed to use a minimum water treatment. 
No chemicals such as chromates will be necessary; the 
only treatment needed will be chlorine to control algae 
growth. 

An extensive design criteria document was devel- 
oped based on an earlier study report which estab- 
lished technical feasibility. The Air Force was designa- 
ted the design agent; responsibility for design man- 
agement was, in turn, delegated to AEDC. A 
four-phase design contract was negotiated with archi- 
tect-engineer firms of Daniel, Mann; Johnson and 
Mendenhall, and Norman Engineering Company (a 
joint venture). Phase I has been completed, and 
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represents a portion of the preliminary design. It de- 
veloped sufficient design information to assure the fac- 
ility is state-of-the-art technology, and provided reli- 
able cost data. 

It was recognized early that, even though within 
the current state-of-the-art facility technology, consid- 
erable effort should be aimed at optimizing the 
facility. The time to do such trade-off analyses is early 
during the formulation stages of design. This is espec- 
ially true under the fixed price and schedule conditions 
of a negotiated contract. The value of early 
cost/trade-off studies during the early stages of 
planning was highlighted recently in one of the find- 
ings of the AFSC Project ACE (Acquisition Cost 
Evaluation). 


Trade-off and Definition Studies Sought 


The statement of work for the design services 
called for a number of engineering trade-off and defin- 
ition studies. For example, one study concerned itself 
with the choice of the type of prime movers to drive 
the large compressors and exhausters. With a total 
power requirement of approximately 600,000 HP, it is 
very important to select the optimum drive system. 
Eleven different combinations of drives were analyzed 
on the basis of factors such as capital and life cycle 
costs, reliability, operational aspects, fuel and power 
supply considerations, environmental effects, and con- 
siderations of concurrent operations of existing AEDC 
facilities. The three strongest contenders were gas tur- 
bines, electric motors and combinations of both. The 
selected prime mover scheme used synchronous elec- 
tric motors (27,500-52,500 HP range) with solid state 
variable frequency static starting systems. Each start 
unit is rated at 40,000 HP to provide acceleration for a 
maximum starting load of 36,000 HP. 


Value Engineering Principles to be Continued 


Engineering trade-off studies using value engi- 
neering principles will be continued throughout the 
design. The major facility systems have been defined 
during the Phase I preliminary design; however, sensi- 
ble trade-offs will be conducted at the subsystem and 
component level throughout the remaining design 


phases. 
Special emphasis has been given to the manage- 
ment of this large project. A management plan was 
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developed and approved by AFSC and Headquarters 
US Air Force. It calls for a management team which 
has been formed within the AEDC Directorate of Civil 
Engineering consisting of a broad spectrum of techni- 
cal expertise to cover all involved engineering disci- 
plines. Several other groups are supporting the man- 
agement team by providing technical advice and guid- 
ance. The AEDC operating contractor, ARO, Inc., 
plays an important role by assisting the team mem- 
bers. The Corps of Engineers, Mobile District, also ac- 


for information and discussions of technical problems 
are an almost day-by-day occurrence. Major design re- 
views are scheduled whenever the designer and we 
mutually feel that such a meeting will be of major ben- 
efit. On the average such design reviews are held 
every six to eight weeks. Since a fairly large number of 
engineers are involved in such conferences it has been 
found useful to maintain a certain amount of formality 
and discipline. Design progress is presented via flip 
charts and free discussions occur during the briefings. 
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Figure 3: Overall size of test facility. 


tively participates in design reviews to insure con- 
structability of the facility, insuring viable cost esti- 
mates, and compliance with government standards 
and guidelines. In addition, representatives from 
AFSC and Headquarters US Air Force participate reg- 
ularly in design conferences with the architect-engi- 
neer. In general, we are striving to maintain maximum 
visibility of the current status of design, of any major 
problems encountered where assistance by higher 
echelons might be required, of the progress achieved, 
and of changes in the schedule. 

In managing the design of this large project sev- 
eral techniques are being employed. We have always 
found that it is most important to work very closely 
with the architect-engineer on a daily basis. Requests 
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Another tool which was found very useful in 
design management is the holding of an executive 
meeting at the end of the three to four day long detail 
enginering sessions. During this meeting the findings 
of the design review are summarized as well as the de- 
cisions made; in addition, productive critiques are held 
and recommendations made for any change in 
direction or modification of emphasis deemed neces- 
sary. These discussions are documented in confirma- 
tion notices. 

ASTF is an ambitious project that requires long 
range vision at a time when the maximum return must 
be obtained from every invested dollar. The entire pro- 
ject will take four years to design and five years to 


construct. ICE) 
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Award Presentations 
Highlight Engineers 
Week Luncheon 


A change in name of an established award honoring a former Director of 
Civil Engineering and its presentation for the first time highlighted the 
Air Force Civil Engineering Luncheon in observance of National Engin- 
eers Week at the Bolling AFB Officers Open Mess in February. More 
than 300 persons witnessed the awarding of five plaques to members of 
Air Force Civil Engineering. 

Maj Gen M.R. Reilly, in one of his final official duties as 10th Direct- 
or of Civil Engineering before taking command of Headquarters 
Command, Bolling AFB, hosted the affair, the 12th consecutive year the 
Directorate of Civil Engineering has sponsored the event. 

Award winners were: 

* Capt John F. Gaver, a Civil Engineer in the Construction Manage- 
ment Division, DCS/Civil Engineering, Headquarters Military Airlift 
Command, Scott AFB, Illinois: The Maj Gen A.M. Minton Award. 
Previously known as the Best Author Award, it honors the author of the 
best article published in the Air Force Civil Engineer journal during the 
calendar year. The award is sponsored by the Aerospace Education Foun- 
dation of the Air Force Association (AFA), which has presented the award 
annually since 1960. 

Captain Gaver was selected the 1973 winner by the AFA for his arti- 
cle ‘‘Breakthrough in Air Cargo Terminals’’ which appeared in the 
November 1973 issue of the Journal. Mr Joe L. Shosid, President of the 
AFA, made the presentation. 

In changing the name of the award, it honors General Minton who 
served as the seventh Director of Civil Engineering from June 1957 to July 
1963. General Minton was personally responsible for establishment of the 
Journal in 1960. 

¢ CMSgt William J. Bosley, Chief of Operations and Maintenance, 
3rd Civil Engineering Squadron, Kunsan AB, Korea: Non-Commissioned 
Officer of the Year Award. Sergeant Bosley was cited for his initiative in 
establishing improved methods and management, and his major contribu- 
tions in the successful accomplishment of the Third Tactical Fighter Wing 
mission. 

* Richard W. Stringer, Foreman, Fuels Management Branch, 5010th 
Civil Engineering Squadron, Eielson AFB, Alaska: Foreman of the Year 
Award. Mr Stringer was honored for his management ability which con- 
tributed to an exceptionally high quality fuels systems maintenance 
program despite repeated cuts in annual operating budgets. 

¢ Capt James G. Zody, Requirements Officer, DCS/Civil Engireer- 
ing, Headquarters United States Air Forces in Europe: Meritorious 
Achievement Award for Professional Excellence (military). Captain Zody 
was recognized for his professional skill, leadership and success in the 
management of construction programs to provide vitally needed facilities 
for the Air Force mission in Europe. 

¢ William P. Fick, Deputy Base Civil Engineer, 4392nd Civil Engin- 
eering Squadron, Vandenberg AFB, California: Meritorious Achievement 
Award for Professional Excellence (civilian). Mr Fick was honored for his 
professional excellence in the performance of his duties, through his ethi- 
cal practices, outstanding leadership and efforts to promote professional- 
ism throughout the engineering career field. © 
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